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Introduction
Spray-dried blood meal is an animal protein product that is used to enhance nursery pig performance. However, the degradation of, or alterations in, the composition of blood meal from processing or prolonged storage may affect quality. Decomposition of blood meal prior to spray drying has been associated with an increase in volatile biological nitrogen (VBN), which decreases the pH of the blood meal. This decrease in pH is believed to increase the offensiveness of the blood meal's odor, which may have a negative effect on palatability. Thus, the objec-tive of this experiment was to determine the effects of pH level of blood meal on growth performance in nursery pigs.
Procedures
Experiment 1. A total of 240 pigs (BW of 11.2 lb and 17 ± 2 d of age) was used in a 31-d growth assay. Pigs were blocked by weight and allotted to one of five dietary treatments with eight pigs/pen and six pens/ treatment. Pigs were housed in an environmentally controlled nursery in 5 × 5 ft pens on a commercial farm in northeast Kansas. All pens contained one self-feeder and two nipple waterers to provide ad libitum access to feed and water.
All pigs were fed the same pelleted, segregated early weaning (SEW) and transition diets (Table 1) to d 10 after weaning. Then they were fed dietary treatments, which included a control diet with no added blood meal and four diets containing 2.5% blood meal. The four blood meals were from the same spray-drying processing facility, but had pHs of 7.4, 6.7, 6.4, and 5.9 at the time of spray drying. The first three originated from beef blood, whereas the blood meal of pH 5.9 was of poultry origin. The length of time between collection of the blood from the slaughter facility and drying was not available. T reatment diets were fed in meal form and formulated to contain 1.35% lysine, .82 Ca, and .48 available P (Table 2) .
Average daily gain, ADFI, and F/G were determined by weighing pigs and measuring feed disappearance on d 10 after weaning, then each 7 d for the remainder of the trial. Experiment 2. A total of 150 pigs (BW of 13.8 and 17 ± 2 d of age) was used in a 19-d growth assay. Pigs were blocked by weight and allotted to one of five dietary treatments, with five pigs/pen and six pens/ treatment. Pigs were housed in the Kansas State University Segregated Early W eaning Facility. Each pen was 4 × 4 ft and contained one self-feeder and one nipple waterer to provide ad libitum access to feed and water. The initial temperature was 90°F for the first 5 d and was lowered approximately 3°F each week thereafter.
All pigs were fed the same pelleted SEW diet (Table 1) to 5 d after weaning. Then they were fed experimental diets, which included a control diet with no added blood meal and four diets containing 5.0% blood meal. The four blood meals were spray-dried from the same lot of blood from a beef slaughter facility. One fourth of the total lot was dried on d 0, 3, 8, and 12 after collection. This drying schedule resulted in blood meals with pH values of 7.6, 6.4, 6.0, and 5.9, respectively. T reatment diets were fed in meal form; formulated to contain 1.40% lysine, .90 Ca, and .54 available P; and balanced for Na and Cl concentrations (Table 2). In addition, we added crystalline amino acids to the diets containing spray dried blood meal to maintain similar ratios of amino acids to lysine compared to the control diet. Average daily gain, ADFI, and F/G were determined by weighing pigs and measuring feed disappearance on d 5, 12, and 19 after weaning.
Furthermore, spray-dried blood meal samples were obtained for analysis to determine bacterial concentrations within each lot.
Data from both experiments were analyzed as a randomized complete block design with pen as the experimental unit. Pigs were blocked based on weaning weight, and analysis of variance was performed using the GLM procedure of SAS. Linear, quadratic, and cubic polynomial contrasts for unequally spaced treatments were used to determine the effects of decreasing blood meal pH. Initial pig weight at the start of the experimental period was used as a covariate for statistical analysis.
Results and Discussion
Experiment 1. When pigs were fed the common diets from d 0 to 10 after weaning, ADG, ADFI, and F/G were .41 lb, .43 lb and 1.05, respectively. Adding 2.5% blood meal to the diet numerically increased ADG (P>.10) during all 3 weeks of the experiment. Pigs fed added dietary spray-dried blood meal had greater (P<.02) ADG for the overall trail. The addition of blood meal increased (P<.03) ADFI from d 7 to 14, d 14 to 21 , and for the overall trial. Feed efficiency was not influenced by the addition of blood meal to the diet.
The pH level of the blood meal did not influence pig performance during the experiment.
Experiment 2. When pigs were fed the common diets from d 0 to 5 after weaning, ADG, ADFI, and F/G were .24 lb, .23 lb, and .96, respectively. The inclusion of 5.0% spray-dried blood meal did not influence ADG or ADFI. However, the response to spray-dried blood meal was similar to that in Exp. 1 for the same time period, with a numerical trend (P>.10) for an increase in ADG. Efficiency of growth was improved from d 7 to 14 (P<.02) and overall (P<.004) in pigs fed spray-dried blood meal. In addition, no significant effects of blood meal pH were detected. However, an overall numerical decrease in ADFI was observed for the lowest blood meal pH level. This indicates that storing whole blood for 12 d before spray drying may begin to result in decreased food intake. However, this may be a function of some other change during predrying storage time rather then pH level, because the identical pH level in Exp. 1 did not elicit this same response.
The concentration of bacteria (Table 5 ) rose as storage time increased until d 8 (pH level of 6.0) and then declined slightly at d 12 of spray-drying (pH level of 5.9). No coliforms were detected in any of the blood meal lots. In addition, the greatest reduction in blood meal pH was seen when blood was stored for 8 d, and changes were minimal with further storage. The bacterial level in the blood meal did not appear to influence the growth performance in this trial.
In conclusion, data from this trial and others indicate that spray-dried blood meal addition in nursery diets improves growth performance. Furthermore, the pH of blood meal (7.6 to 5.9) did not affect nursery pig performance in these experiments. Thus, pH is not a reliable quality parameter that is predictive of growth performance. Diets (Exps. 1 and 2) A total of 240 pigs (eight pigs per pen and six pens per treatment) with an average initial BW of 15.4 lbs. at the beginning of phase II. All pigs were fed common SEW and transition diets for the first 10 days. Thus, d 0 of the experiment is actually 10 days after weaning. b Growth performance for the first 10 d after weaning was: ADG = .41 lb, ADFI = .43 lb, and F/G = 1.05. A total of 180 pigs (five pigs per pen and six pens per treatment) with an average initial BW of 14.95 lb at the beginning of phase II. All pigs were fed a common SEW diet for the first 5 days. Thus, d 0 of the experiment is actually 5 d after weaning. b Growth performance for the first 5 d after weaning was: ADG = .24 lb, ADFI = .23 lb, and F/G = .96. 
Table 1. Compositions of Common

